Targeted delivery of DNA to the mitochondrial compartment via import sequence-conjugated peptide nucleic acid.
We report that oligonucleotides can be introduced into the mitochondria of living mammalian cells by annealing them to peptide nucleic acids coupled to mitochondrial targeting peptides. These complexes are imported into the mitochondrial matrix through the outer and inner membrane import channels of isolated mitochondria. They are also imported into the mitochondria of cultured cells, provided that the cytosolic uptake of the complexes is facilitated by using synthetic polycations or membrane permeabilizing toxins. Our method now promises to provide a viable strategy for the genetic modification of the mitochondria in cultured cells, animals and patients.